enrolled and retrospectively studied at two centers (General Hospital of Shenyang Military Region and Nanjing First Hospital). Of these patients, 602 consecutive patients were diagnosed with AMI and subsequently underwent emergency PCI, including primary PCI, PCI after thrombolysis for STEMI patients, and emergency PCI for NSTEMI patients. ULMCA was identified as being the culprit of the lesions by angiography. Of these patients, 372 patients were diagnosed with STEMI (STEMI group) and 230 patients were diagnosed with NSTEMI (NSTEMI group). STEMI was defined as chest pain persisting for over 30 min and ST-segment elevation of the avR lead with ST-segment depression of the anterior and lower wall leads on the electrocardiogram. NSTEMI without ST-segment elevation in the electrocardiogram was defined as ischemic symptoms and either an increase in the creatine kinase level, with an isoenzyme-MB level that was three times that of the upper limit of the normal level, or abnormal troponin levels [ Figure 1 ]. The patients were treated with aspirin and clopidogrel for at least 1 year after the PCI procedure. Prasugrel and ticagrelor were not available for use. Other cardiovascular medications were given as per their current guidelines. The left main coronary artery was considered to be unprotected if there were no patent coronary artery bypass grafts or the right coronary artery (RCA) to the left anterior descending artery or left circumflex artery. The procedural strategy (thrombus aspiration, balloon dilatation, stent selection, use of an intra-aortic balloon pump [IABP] , and anticoagulation regimen) was left to the discretion of the operator.
Definitions and endpoints
PCI procedural success was defined as mean lesion diameter stenosis <30% in 2 near-orthogonal projections with thrombolysis in MI (TIMI) flow grade of 3 after emergency procedures, as visually assessed by the physician. The
In patients presenting with AMI, primary percutaneous coronary intervention (PCI) is considered the optimal revascularization strategy. However, the current guidelines consider that the standard revascularization strategy for ULMCA disease is still coronary artery bypass graft. [7, 8] However, this strategy was also confronted with a very high mortality and morbidity in patients presenting with AMI due to ULMCA occlusion, especially in hemodynamically unstable or malignant ventricular arrhythmias. Recently, some published results have produced acceptable results in primary PCI in patients with ULMCA-STEMI. However, most of those results were often from small sample size, single-arm, or single-center studies. [9] [10] [11] [12] To distinctively describe the clinical characteristics and follow-up outcomes for patients with ULMCA-STEMI, the patients with ULMCA-NSTEMI in this study were designed as the control group and also had emergency PCI performed. The main purpose of this study was to observe the characteristics of patients with ULMCA-STEMI as described above and to identify the differences in the clinical, angiographic, and procedural features and in-hospital, 1-month, and 1-year outcomes of patients with ULMCA-STEMI or NSTEMI who underwent emergency PCI.
Methods

Ethical approval
This study was approved by the Medical Ethics Committee of General Hospital of Shenyang Military Region, China (No.
[2015] 67). As a retrospective study, this study was exempt from obtaining the informed consent of patients.
Patients
Between January 27, 2000, and February 1, 2014, 2664 consecutive patients with ULMCA who underwent PCI were primary endpoint was the composite of major adverse cardiac events (MACEs: cardiac death, MI, or target vessel revascularization [TVR]) in-hospital, at 1 month, and at 1 year. Additional endpoints included definite stent thrombosis according to the ARC criteria. [13] Detailed procedural and event data were monitored at two centers by an independent contract research organization. All of the MACE and definite/probable stent thrombosis events were adjudicated by an independent clinical event committee.
Follow-up
All of the surviving patients with no clinical contraindications were scheduled for angiographic evaluation at a 9-month mean follow-up time. The clinical follow-up data were obtained from an outpatient clinic visit or by direct telephone contact. The follow-up period began at the moment of hospital discharge. The data of the follow-up were retrospectively collected in a dedicated database.
Statistical analysis
Continuous variables were presented as mean ± standard deviation (SD) and were compared with Student's t-test or one-way analysis of variance (ANOVA). Categorical variables were presented as frequency (%) and were compared with the Chi-square or Fisher's exact test. Survival curves were generated by the Kaplan-Meier method. Landmark analysis was performed with a landmark of 1 month among patients who were event free at this time. Multivariate analysis of the 1-year MACE in STEMI and NSTEMI patients was performed using Cox regression analysis. Performed with the STEMI and NSTEMI groups separately, the candidate variables entered into regression equation were described by previous reports about the procedure for patients with ULMCA lesions. [1] [2] [3] [4] [5] [6] [9] [10] [11] [12] 14] The variables were removed if they produced P > 0.10. The results were presented as the hazard ratio (HR) and relative risk with the 95% confidence interval (CI). A value of P < 0.05 was considered statistically significant. All statistical analyses were two sided and were performed with SPSS Statistics version 19.0 (SPSS Inc., Chicago, Illinois, USA).
Results
Baseline clinical data
The baseline demographic data are presented in Table 1 . Compared with the NSTEMI group, the STEMI group had a significantly lower proportions of patients with histories of hypertension, previous MI and PCI (51.3% vs. 64.3%, P = 0.002; 4.8% vs. 13.0%, P < 0.001; and 8.3% vs. 17.0% P = 0.001, respectively). However, the patients with STEMI and ULMCA lesions had significantly higher proportions of Killip class ≥III (21.2% vs. 3.5%, P < 0.001), cardiac arrest (8.3% vs. 3.5%, P = 0.019), and worse heart function (left ventricular ejection fraction [LVEF] <35%, 21.7% vs. 12.4%, P = 0.007) than the patients in the NSTEMI group.
Angiographic and procedural data
The angiographic and procedural data are presented in Table 2 . The patients in the STEMI group had significantly lower proportions of left main artery distal bifurcation and RCA chronic occlusion lesion (19.1% vs. 27.8%, P = 0.012 and 1.1% vs. 9.1%, P < 0.001, respectively) than those in the NSTEMI group. However, 96 (25.8%) of 372 STEMI patients received thrombolytic therapy before the emergency PCI procedure. The STEMI patients still had significantly higher emergency procedure risk profiles, such as lower TIMI flow grade before PCI (pre-PCI TIMI flow grade 0/1: 66.9% vs. 19.6%, P < 0.001) and IABP support (20.7% vs. 13.5%, P = 0.025).
In-hospital, 1-month, and 1-year outcomes
The results of the in-hospital, 1-month, and 1-year outcomes are presented in Table 3 . For the higher proportions of in-hospital and 1-month cardiac death in the STEMI patients, the total MACE of them at 1 month was significantly increased compared to that of the NSTEMI patients (22.0% vs. 14.3%, P = 0.020). Similarly, the proportions of 1-year cardiac death were significantly different between the two groups (7.0% vs. 2.6%, P = 0.020). After excluding in-hospital and 1-month cardiac death, the proportions of 1-year cardiac death and MACE were almost equal between the two groups (1-year cardiac death: 1.3% [5/372] From the Kaplan-Meier analysis, there were significantly different proportions in the cardiac mortality ( P = 0.017) and MACE ( P = 0.019) between the STEMI and NSTEMI patients for 1 year, but no difference in MI and TVR ( P = 0.52 and P = 0.36, respectively). Obviously, the landmark analysis clearly showed that the patients in STEMI group were associated with higher risks of MACE (16.7% vs. 9.1%, P = 0.009) and cardiac death (5.4% vs. 1.3%, P = 0.011) compared with NSTEMI patients at 1 month. Meanwhile, in patients with LM, the landmark analysis for incidences of MACE and cardiac death was similar between the STEMI and NSTEMI (5.4% vs. 5.2%, P = 0.720 and 1.6% vs. 1.3%, P = 0.720, respectively) in the intervals of 1-12 months. However, patients who were diagnosed with STEMI or NSTEMI had no significant difference in reinfarction (4.3% vs. 3.5%, P = 0.62 and 0.3% vs. 0.0%, P = 0.43, respectively) and TVR (5.4% vs. 3.5%, P = 0.28 and 5.1% vs. 4.8%, P = 0.82, respectively) in the intervals of 0-30 days as well as 30 days to 1 year. These results are presented in Figure 3 .
The independent predictors for the 1-year MACE showed by multivariate analysis were different between the two groups, except for the variable of LVEF <35% and postprocedure TIMI flow grade of 3. For the STEMI patients, the independent predictors for the 1-year MACE included the variable of Killip class ≥III and IABP support. However, for the NSTEMI patients, the independent predictors were previous MI, ULMCA distal bifurcation, and 2-stent for distal ULMCA lesions (all of the variables had P < 0.05 [ Table 4 ]).
dIscussIon
The principal findings from this study are that the patients who underwent emergency PCI for ULMCA-STEMI still remained at a higher risk for in-hospital cardiac events than the NSTEMI patients. Moreover, this high-profile tendency was sustained over 1 month in the patients with ULMCA-STEMI. A successful PCI procedure and a culprit vessel with a TIMI flow grade of 3 might improve the 1-year outcomes in the STEMI and NSTEMI patients.
In previously published studies, NSTEMI patients with non-ULMCA lesions were more likely to have a higher prevalence of coronary artery disease risk factors than STEMI patients. [15, 16] Compared to the NSTEMI patients in this study, the patients with ULMCA-STEMI who underwent primary PCI had significantly lower clinical risk factors, such as lower proportions of female patients, hypertension, and previous MI and PCI (all P < 0.05). Being a current smoker was related to the STEMI patients, whereas the mean age tended to be older among the NSTEMI patients. Those findings were similar to the results of the CADILLAC trial and Opera registry. [15] [16] [17] In addition, severe atherosclerotic changes, including distal bifurcation disease of the left main artery Medication and outcomes of in-hospital, 1-month, and 1-year follow-up and chronic total occlusions in RCA, were more frequently observed in the NSTEMI patients than those in the patients with ULMCA-STEMI in this study. Meanwhile, 96 (25.8%) of 372 patients with ULMCA-STEMI in our study received thrombolytic therapy before the emergency PCI procedure. Similar to previous reports, patients with ULMCA-STEMI received more early invasive therapy and a shorter total ischemic time than that of the NSTEMI patients. [16, 17] However, among the STEMI patients in this study, most of the patients had thrombus-occluded ULMCA lesions that were regarded as being in the infarct-related artery (TIMI flow grade of 0/1 flow in 66.9%), whereas in the NSTEMI patients, most of the ULMCA lesions were usually patent with a nonocclusive thrombus (TIMI grade flow of 2/3 in over 80%) at the baseline coronary angiography. There have been prominent and fatal changes in patients with ULMCA-STEMI after symptom onset. Consequently, the 1-year outcome in patients with ULMCA-STEMI was significantly worse than that of the NSTEMI patients in the study, especially regarding cardiac death at 1 year. This different result may be associated with the larger amount of damaged cardiac muscle in STEMI patients with ULMCA lesions after symptom onset. Therefore, there were significantly higher proportions of Killip class ≥III, cardiac arrest, and worse heart function in the patients with ULMCA-STEMI than those in the patients ULMCA-NSTEMI. The previous studies proved that the high mortality rate was caused by cardiogenic shock/pulmonary edema (amount to Killip class III or IV) and cardiac arrest. Cardiogenic shock or pulmonary edema and cardiac arrest are closely related to the extent and location of coronary lesions and are more common in patients with extensive coronary artery disease, ULMCA lesions, or a depressed LVEF. [3] [4] [5] [6] [9] [10] [11] [12] Upon further analysis for MACE, an obvious change was observed by our study and other registries. [3, 4, [10] [11] [12] [13] [14] For the patients with ULMCA-STEMI, a significantly high mortality rate was sustained in-hospital and at 1 month. However, the mortality rate tended to stabilize after 1 month, so excluding in-hospital and 1-month cardiac death, the proportions of the cardiac death and MACE were almost equal between the two groups by landmark analysis in this study (MACE: 5.4% vs. 5.2%, P = 0.72 and cardiac death: 1.6% vs. 1.3%, P = 0.72). On the other hand, to further subanalyze the cardiac death in both of the groups, the proportions of the 1-year cardiac death in the patients with a postprocedure TIMI flow grade <3 were significantly higher than those of patients with a TIMI flow grade of 3, particularly in the patients with ULMCA-STEMI (STEMI group: 51.7% vs. 4.1%, P < 0.001; NSTEMI group: 33.3% vs 13.6%, P = 0.001). Indirectly, a successful procedure might considerably reduce the MACE for patients with STEMI or NSTEMI.
Multivariate analysis provided definite results in an attempt to identify the differences between the two groups and intended to find which factors have the most important effect on the in-hospital and 1-year MACE. For the STEMI patients with ULMCA lesion, the independent predictors were almost associated with the amount of the infarcted muscle tissue after infarction attack, such as Killip class ≥III and IABP support. In the past decades, almost all of the studies about patients with ULMCA lesions confirm that the high incidence or mortality rate is attributed to cardiogenic shock/pulmonary edema and low left ventricular ejection. Commonly, IABP support was more likely to be used for patients who presented with hemodynamic instability. [4, 6, 10, 14] Therefore, in the study, the IABP support was the predictor for the 1-year MACE for patients with STEMI (P = 0.03). Among the NSTEMI patients, the more independent predictors were related to the baseline risk factors, such as previous MI and ULMCA distal bifurcation lesions. Distal bifurcation lesions of the ULCMA appear to be associated with an increased risk for adverse events, such as side branch occlusion or restenosis. Obviously, low left ventricular ejection (LVEF <35%) was contributed to the high MACE for STEMI as well as NSTEMI patients. However, the successful revascularization ( post-PCI TIMI flow grade of 3), which was an independent predictor for the two groups in this study, can decrease the rate of adverse events for patients with ULMCA and acute MI after emergency PCI. Likewise, the independent predictor of a post-PCI TIMI flow grade of 3 was more influential on the outcomes of patients with ULMCA-STEMI (STEMI: HR: 0.02, 95% CI: 0.01-0.04, P = 0.018; NSTEMI: HR: 0.03, 95% CI: 0.01-0.06, P < 0.001). The previous studies confirmed that a TIMI flow grade of 3 resulted in a 5-fold decrease in the annual mortality of these patients. [18, 19] 
Limitations
This was a retrospective nonrandomized study with a relatively small sample size and only the results of 1-year follow-up. Like all observational studies, the present study is prone to biases from its nonrandom assignment of exposures. The time span of the 602 patients who were analyzed in this article is almost 13 years. However, the PCI procedures of these 602 patients are different but had the same changes for the two groups in the corresponding period, thus having little effect on the result analysis. Follow-up angiography was not performed in all of the patients. Therefore, the true restenosis rate is unknown. We report a lower mortality rate, which is difficult to use to make meaningful comparisons with other studies because the observation index in the study is Killip class ≥III (included cardiogenic shock and pulmonary edema). Furthermore, some patients with ULMCA and AMI suffered cardiac death before admission and were not included in this study. Among the STEMI patients in this study, 96 (25.8%) of 372 patients received thrombolytic therapy before the PCI procedure. There was an important reason to explain the lower mortality rate in the present study because of the 33% patients with a pre-PCI TIMI flow grade 2/3 in the STEMI group. Despite these, the study of consecutive unselected patients from two experienced centers provides insight into emergency PCI for this high-risk group of patients.
In conclusion, emergency PCI appears to be technically feasible and a reasonable alternative to surgical revascularization for AMI patients with ULMCA disease. In our results, many differences in the characteristics of the patients with STEMI and NSTEMI distinctly affected the outcomes. The patients with ULMCA-STEMI still remained at a much higher risk for adverse events compared with the NSTEMI patients. If a successful PCI procedure was performed, the 1-year outcomes in those patients with acute MI and ULMCA lesions might improve. Ultimately, randomized controlled trials are needed to further elucidate the optimal treatment strategy.
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